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INTRODUCTION
Tropaeolum majus L. (Tropaeolaceae) is known as nasturtium, indian cress, caper, wormseed, garden balsam, bloody-flower, mexican water cress and big-nasturtium (Corrêa 1926 , Font Quer 1993 , Dematti and Coan 1999 . This species is widely used as a medicinal and ornamental plant; it is a durable, melliferous, natural dyeing and non-conventional potherb, and it has an enormous importance for the commercial apiculture (Ortiz de Boada and Cogua 1989) . Due to the beauty of its flowers and leaves, it is used in landscaping projects (Bremness 1993) Correspondence to: Rosilda Mara Mussury E-mail: maramussury@ufgd.edu.br and for nutritious use, with its leaves and flowers being used in salads and sandwiches (Sangalli et al. 2004) .
Astylus variegatus (Germar 1824) (Coleoptera: Melyridae) are coleopters that are found on the flowers of native and exotic plants in South America (Matioli et al. 1990 ). The adults are found from January to June at high environmental temperatures (Rossetto and Rossetto 1976) . They feed on the sweating of the plants, nectar and pollen, and are not considered as main pests in cultivations (Willemstein 1987 , Embrapa 2000 . In sunflower, Camargo and Amabile (2001) observed that adults of A. variegatus attack the stem, and their larvae attack the roots of the plants. According to Cruz et al. (2008) , the adult is a pest in corn plantations due to the mechanical damages to the floral organs. It was also observed in literature that A. variegatus may compete with bees for floral resources, contributing for the reduction of nectar disposal to other pollinators. The floral morphology and the insect behavior are closely related to the pollinated efficiency from any floral visitor. The flowers developed mechanisms like colored petals, scent, nectar compensation, pollen, essences and oils to attract the interested floral visitor and to obtain the pollination. Yet, not all floral visitors are efficient pollinators since there is an adaptation among the characteristics of the flower and its effective pollinator (Couto and Couto 2006) . The pollinators have time synchronisms with their main nourishment sources, which allow them to be present in a higher number when the plant offers more flowers (Freitas 1998). As the role of A. variegatus on T. majus flowers is not established, the current work aimed to: 1. study its interaction with the nasturtium flowers during the weeks of flourishing; 2. figure out the floral mechanisms used by the species to attract A. variegatus.
MATERIALS AND METHODS
This study was carried out at the Experimental Area of Medicinal Plants at Universidade Federal da Grande Dourados (UFGD), in Dourados-MS, from April to July, 2008. The size of the area used for the study was 300 m 2 , which was divided into six quadrants. The insects collection was weekly achieved with an entomologic net by the sweeping method, during the flowering, at 7am, 9am, 11am, 1pm, 3pm and 5pm, for seven weeks, at 7 days, no matter the climatic conditions. For each schedule, five sweeping nets were achieved at random points, and the chosen ones were excluded from the next samplings. Later, the collected individuals were wrapped into plastic bags with cotton soaked in ethyl acetate and taken to the laboratory to be selected and counted. The mean number of insects caught on the flowers was calculated during the weeks of flowering. The studies of floral morphology were carried out in twenty flowers that were collected and observed in a stereoscope microscope, which allowed the identification and the characterization of the floral structures, as well as the definition of the flowering phases. For describing these phases, the buds were measured and analyzed as for the arrangement of the floral parts. For verifying the scent emission, the floral parts separated from three individuals were put into a glass recipient with a lid and, then, uncovered and smelled after thirty minutes (Dafni 1992) .
RESULTS AND DISCUSSION
The study on flower morphology leads to the comprehension of a plant-pollinator interaction and, so, in this current work, T. majus morphology was determinant for A. variegatus attraction. T. majus L. is a herbal and low plant, with irregular, campanulated, axillary, flashy, solitary, hermaphordite, asymmetrical and zigomorphic flowers. The corolla is pentamerous, varying from yellow to red. The calyx appears as a single part, but it is divided into five sepals on the apex, and one of them is elongated, forming the calcar where the nectary is placed. There are eight stamens ( Fig. 1 ) with different sizes (Fig. 2) , being four bigger, three medium and one smaller, but occasionally the flower may have nine stamens, free and with anthers ( Fig. 3 ) turned outside and rimous, which are yellow and with a fixed basis and diteca insertion.
The gynoecium (Fig. 4) , which ranges from greenwish to yellowish, presents a stigma divided into three parts, an elongated style and a superior ovary, with three carpels joined on the basis, containing one egg on each loculus and with an apical placentation.
It was noted that the anthesis is diurnal and the flower duration is six days, on average. The scent of the flower was strongly smelled on the petals and stamens, defining an aroma of a rotten material or in decomposition.
Five phases of development were determined for the nasturtium flowers according to the differences on the buds size and on the position of floral verticils (Figs. 5 and 6). On the first and second phases (bud), the calyx completely covered the bud. The bud presented a 4 mm length with eight green stamens, three of them were slightly bigger than the others. The anthers were closed and the styles were not apparent. When the petals reached 1.5 cm length, they stood out the calyx and four bigger stamens were observed. In the beginning of the pre-anthesis, it was noted that the petals were unrolling and the bud was 2 cm length. As the pre-anthesis evolved (3), the petals were kept away and a non-synchronized increase of the stamens was observed. The anthers presented a slight curvature to the outside, the petals were alternately arranged with the sepals and the anthers curvature was bigger, concluding their opening. On the anthesis (4), the petals were totally separated and arranged among the sepals, and with the flower presenting a diameter of 4.5 cm to 4.8 cm. The nectar guide is well visible. The androecium presented four bigger stamens, two medium and two smaller ones. The anther dehiscence was longitudinal with a totally twist to the outside (an extrorse dehiscence). On the post-anthesis or senescence (5), the petals presented purplish.
In relation to A. variegatus presence, it was observed that the 4 th phase (anthesis) was preferred ( Fig.   5 ), with only one or several visitants (Fig. 7) formed by three to six on each flower (Figs. 8 and 8a ). The period of the visit on a flower varied from 2 to 10 minutes and, later, the insects could also visit other opened flowers nearby or abandoned the place.
On this phase, T. majus flowers remained opened for six days, with the petals well kept away exposing the stigmas and the stamens. This easily allowed the insect to contact both the receptive stigmas and the stamens at the moment they were releasing pollen.
The fact that T. majus presents stamens with different sizes may favor the pollination and the nutrition by A. variegatus. The difference on the size of the stamens helps to attract and dispose the pollen as an easy-access resource. Lopes and Machado (1996) observed a difference on the size of the stamens of Swartzia pickelii flowers (leguminosae-Faboidae) and gave them the role of attracting the foragers.
During its visits to the flowers, A. variegatus searched for a shelter and a place for copulation and nutrition, collecting only pollen. During its visits, A. variegatus walked through all the interior of the flower and among the stamens, contacting the ventral region of its body and, while passing through the stigma, it deposited the pollen. Sometimes, they arrived inside the flower and stayed there piled up and motionless, indicating that this was a shelter place. Occasionaly the copulation occurred. At other times, they were observed near the calcar, but they did not reach the nectar deposited inside it. On corn flowers, A. varigatus was observed collecting nectar (Embrapa 2000) , but on this work this activity was not confirmed probably because the nectary was placed in the calcar and was difficult to access.
Studies on insect-plant interaction for the Tropaeolum genus are scarce. However, in T. pentaphyllum Lam., Fabbri and Valla (1998) observed that the flower presents typical characteristics of the ornitophilous syndrome. Two species of Trochilidae, Vespidae, Halictidae and Apidae were observed, as well as one species of Syrphidae and Aphida as floral visitors, but no coleopteran visits were mentioned.
In general, A. variegatus may be considered as a possible pollinator due to its behavior during the visits. It presents grains of pollen held on the abdomen since it walks through all the reproductive system of the flower. Moreover, the compatibility of size between A. varigatus and the flowers offers an efficient contact with their reproductive organs. Based on considerations by Couto and Couto (2006) , the adaptation between the floral characteristics of T. majus and A. variegatus behavior is confirmed and, therefore, this species is presented as a possible pollinator. According to Gullan and Cranston (2007) , the coleoptera visit the flowers mainly due to its pollen attraction (Faegri and Van Der Pilj 1979) . The flower may use its nectar as a way to easy the access of the coleopera, which does not happen to T. majus. Similarly to the interaction described above, in Grobya amherstiae Lindl. (Orchidaceae: Cyrtopodi- It was verified that, on the first week of flowering, the number of A. variegatus was low probably due to few flowers for each individual (around 5). On the second week of flowering, the number of flowers on anthesis was higher, with sixteen flowers for each individual and, therefore, A. variegatus frequency increased significantly. It visited the flowers from 7am to 5pm, with a populational peak between 9am and 11am (Fig. 9) . On the third and fourth weeks, it was noticed a reduction on the number of insects. The standard of T. majus synchronized flowering had probably favored the reduction on the insects frequency as the flowers from the previous week (second one) on anthesis had already been senescent. The low number of insects observed from 7am to 11am on the third week and at 7am on the fourth week probably occurred because few flowers had available pollen.
On the fifth week, it was observed an increase in the number of flowers on anthesis probably due to the factor that increased the number of insects on the nasturtium flowers.
On the sixth and seventh weeks, it was observed a lower frequency of the insects on the flowers, since some of them were on senescence or producing fruit. So, the insect did not have access to the sought resource.
In the presence of this explanation, it is observed that the frequency of these insects is related to the number of flowers for each individual, with the flowers offer a reasonable amount of pollen as a nutritious resource and a wide internal cavity, favoring the shelter. Confirming the presented data, Barroso et al. (2002) observed that, in most Anonaceae genera, the floral chamber is used by the beetles as a place for sheltering against natural enemies and environmental adversities, working as a place for mating.
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RESUMO
Tropaeolum majus L. (capuchinha) é uma cultura muito conhecida pelo seu valor medicinal, ornamental e culinário. O objetivo do trabalho foi avaliar a interação entre Astylus variegatus (Germar 1824) (Melyridae) com as flores de capuchinha, associado às semanas de florescimento, visando entender os mecanismos florais utilizados pela espécie na atração de A. variegatus. A coleta dos insetos foi realizada com rede entomológica pelo método varredura durante a floração, semanalmente, a cada duas horas, no período de 7 às 17 horas. Os estudos da biologia floral foram realizados em vinte flores, analisando as medidas e disposição das peças florais. A flor de capuchinha oferece ao inseto pólen e néctar como recompensa, contudo, foi observado que A. variegatus coleta apenas pólen como recurso alimentar. Tropaeolum majus apresenta várias flores por indivíduo sendo que durante as visitas A. variegatus caminhava por todo o interior da flor, entre os estames contatando a região ventral de seu corpo e, ao passarem pelo estigma, depositava o pólen. Em alguns momentos, utiliza a cavidade interna para abrigo e acasalamento. As visitas ocorreram preferencialmente na segunda e quinta semanas de florescimento com pico populacional entre as 9 e 11:00h. Palavras-chave: capuchinha, coleóptera, pólen.
